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SCHEMA

Eligibility Criteria
Phase II:
Previously treated, histologically confirmed mature NHL stratified by histology:
Group A: Diffuse large B-cell lymphoma
Group B: Follicular lymphoma
Group C: Lymphoma NOS (including Hodgkin lymphoma, T-NHL, marginal zone
lymphoma, lymphoplasmacytic lymphoma, mantle cell lymphoma)
Phase I and Phase II:
No limit to number of prior therapies as long as other entry criteria are met. Prior autologous
stem cell transplant is allowed.
Age > 18 years.
ECOG Performance Status 0-2.
Measurable disease (see Section 3.1.7).
No known CNS involvement by lymphoma.
Non-pregnant and non-nursing.
No “currently active” second malignancy (see Section 3.2.6).
No history (within 3 months of study entry) of DVT/PE (see Section 3.2.7).
Required Initial Laboratory Values

ANC > 1000

platelets > 75K/mL

total bilirubin <1.5 X ULN AST/ALT <2.5 X ULN
CrCl > 60 mL/min**

fasting serum cholesterol <350 mg/dL
fasting serum triglyceride <2.5 X ULN

**Creatinine clearance must be calculated using the Cockcroft-Gault equation.

Dose Escalation Schedule

Dose
Dose Level T : - . :
Temsirolimus (flat dose in Lenalidomide  (flat dose in

mg) mg)
Level -2 15 mg 10 mg
Level -1 25 mg 10 mg
Level 1 25 mg 15 mg
Level 2 25 mg 20 mg
Level 3 25 mg 25 mg

For the phase II portion of the study: Temsirolimus will be administered at 25 mg IV weekly for at least 2 consecutive 4 week cycles. Oral
lenalidomide 20mg daily will be given on Days 1-21 of each 28 day cycle Patients showing at least stable disease after 2 cycles may continue
treatment up to 52 weeks of therapy. Missed doses will not be made up.
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1. OBJECTIVES

1.1 Primary Objectives
Phase [ portion:
1.1.  To determine the safety, toxicity, and maximum tolerated dose of lenalidomide when
combined with temsirolimus in patients with relapsed lymphomas.
Phase II Portion:

1.2.  To determine complete and overall response rate of lenalidomide plus temsirolimus in
patients with relapsed lymphomas as stratified by histology: follicular lymphoma,
diffuse large B-cell lymphoma, and lymphoma NOS (including Hodgkin
lymphoma, T-NHL, lymphoplasmacytic lymphoma, mantle cell lymphoma)

1.3.  To determine duration of response, progression-free survival, and overall survival of
lenalidomide plus temsirolimus in patients with relapsed lymphomas as stratified
by histology: diffuse large B-cell lymphoma, follicular lymphoma, and lymphoma
NOS (including Hodgkin lymphoma, T-NHL, lymphoplasmacytic lymphoma,
mantle cell lymphoma).

Primary correlative objectives for both phase I and phase II portion:

1.4.  To determine mTOR pathway activation in pre-treatment tumor tissue.

1.5.  To determine angiogenic and microenvironmental status of pre-treatment tissue and
peripheral blood samples, and to evaluate changes following treatment with
temsirolimus and lenalidomide.

1.6.  To determine differentially expressed genes associated with differences in clinical
response and in progression-free survival (PFS) in patients with DLBCL and FL
(Groups A and B, respectively)

1.7.  To determine a methylation signature predictive of clinical response and PFS in
patients with DLBCL and FL (Groups A and B, respectively)

2.0 BACKGROUND
2.1 Non-Hodgkin lymphoma (NHL)

Nearly 70,000 new cases of non-Hodgkin lymphomas were diagnosed in 2008, making NHL the
5" most common cause of cancer in women and the 6™ most common cause of cancer in men.
New treatments have improved the clinical outcome for many patients, but NHL remains among
the top 10 causes of cancer mortality with nearly 20,000 annual deaths, and much work remains
to be done in terms of understanding the biology and treatment of various subtypes.

A major challenge in NHL is the heterogeneity of the disease, which now includes more than
several dozen subtypes. The two most common NHL subtypes are diffuse large B-cell lymphoma
(DLBCL) and follicular lymphoma (FL), each respectively being the prototype of aggressive and
indolent lymphomas. Although the biology of unique lymphoma subtypes may differ, aberrations
of both the mTOR pathway and of the lymphoma microenvironment appear to be shared features
and thus represent rational targets for treatment.

2.1.1 mTOR (mammalian target of rapamycin in NHL)
Mammalian target of rapamycin (mTOR): mTOR is a central transducer of growth signals in
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normal and neoplastic cells via translational modulation. Under normal conditions, mTOR
utilizes various companion proteins and upstream signals from PI3K/Akt to sense favorable
environments for growth and cell cycle progression; conversely, unfavorable conditions lead to a
halt in mTOR-mediated cellular protein production and induction of cell cycle arrest.

Other functions include mediating cellular adaptability to external stress signals, such as
hypoxia, by translating a group of proteins known as hypoxia-inducible factors (HIF-a).! In
addition, mTOR is emerging as a regulator of neoangiogenesis via translational control of
vascular endothelial derived growth factor (VEGF), and mTOR inhibition may have
antiangiogenic effects.?* Cancer cells use mTOR’s control over protein translation to their
advantage, making mTOR inhibition an appropriate target for anti-cancer therapies.

PI3K/Akt/mTOR axis: The PI3K/Akt pathway connects multiple extracellular signals to the
translational machinery and is summarized below (Figure 1). In the case of mTOR, Akt
activation releases the negative control of two tumor suppressor proteins (tuberous sclerosis
proteins 1 and 2, or TSC1 and TSC2) on mTOR, which is then free to phosphorylate its own
downstream effectors, p70 S6K1 and 4EBP1, discussed in more detail below. Several excellent
and more detailed reviews are also available.*” The entire pathway is under constitutive negative
regulation by PTEN (phosphatase and tensin homolog deleted on chromosome 10), which thus
has a critical tumor suppressor function.® Loss of the tumor suppressor gene, PTEN, allows for
uncontrolled PI3K signaling and has been observed in many tumors including lymphomas. The
loss of even a single PTEN allele in mice leads to lymphomas resistant to standard cytotoxics but
sensitive to rapamycin with or without chemotherapy.’

PTEN ——] PI3K

l +PDK1
Akt
\J

rapa > > FKBP12 J_ ’ .
'o_‘ Flgul‘e 1.
PI3K/Akt/mTOR

pathway. (from Smith

’ - SM, Reviews on Recent
— ~ G

mTORC1 mTORC2

! }
S6K1 m ____

TOP-dependent mRNA —_— Cap-dependent mRNA
translation @ » s i

translation

Downstream of mTOR: The key oncogenic potential of mTOR lies in its control over the
initiation of translation and protein biosynthesis via two downstream targets: S6K1 (40S
ribosomal protein S6) and 4EBP1 (eIF4E binding protein). Sequential S6K1 phosphorylation
initiates translation of an important subset of mRNA possessing a TOP (terminal oligopyrimidine
tract in the 5’ untranslated region) region. Although accounting for fewer than 200 genes, TOP-

10
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dependent mRNA’s comprise up to one-third of total cellular mRNA.!° TOP-dependent mRNA
include many ribosome biogenesis factors, ribosomal proteins, and elongation factors important
in ribosome synthesis, as well as proteins that upregulate synthesis of other proteins.!! S6K1 (and
its homolog S6K2) may be an important marker of PI3K/Akt/mTOR pathway activation, and is
overexpressed in tumors with PTEN deletions. It is important to note, however, that there are
several parallel pathways capable of phosphorylating S6K 1, including direct activation from
PDK1 and indirectly from Akt/PKB (phosphokinase B).!° Despite these caveats, S6K 1
phosphorylation status has become a commonly used marker to assess the pharmacodynamic
effects of mTOR inhibitors.

The second major downstream effector, 4EBP1, controls translation of another group of mRNA,
all of which contain a 7-methylguanosine residue capping the 5’ end (cap-dependent mRNA).
This group of mRNA includes essential components of the cell cycle machinery, including
mRNAs encoding cyclin D1 and c-MYC, both of which are important in lymphomagenesis.
Other cap-containing mRNA’s include fibroblast growth factor and VEGF. 4EBP1 is normally
tightly bound in an inhibitory manner to elF4E (elongation initiation factor). 4EBP1
phosphorylation by mTOR releases eIF4E to interface with its family members, such as eIF4G
and elF3, and recruits the 40S ribosomal subunit to the 5’ ends of capped mRNAs, thus allowing
translation initiation.(reviewed in ') The initiation of translation is an important regulatory and
rate-limiting checkpoint, and highlights the significance of inhibitory control over eIF4E.

mTORC1 and mTORC?2: A potentially relevant aspect of the PI3K/Akt/mTOR pathway for
clinical applications is that the mTOR protein can exist as part of two distinct and mutually
exclusive intracellular pools: mTORC1 and mTORC2. mTORCI1, which includes the scaffold
protein, raptor, and GBL, was first identified as a rapamycin-sensitive complex that dissociates in
the presence of rapamycin-FKBP12. Raptor is a stabilizing protein that facilitates and enhances
mTOR’s activation of downstream targets, and its loss leads to near-absence of mTOR’s control
over S6K1 and 4EBP1.'*!* mTORC?2 contains another scaffold protein, rictor (rapamycin
insensitive companion), which has an important role in maintaining the actin cytoskeleton and
does not participate in mTORC] tasks such as protein biosynthesis.!> As the name implies,
mTORC?2 is not a substrate for rapamycin and remains intact with exposure to mTOR
inhibitors.'> However, mTORC2 has a recently identified second function, which is to
paradoxically phosphorylate Akt at Ser*’?.!® Since mTOR exists in an equilibrium between these
two complexes, rapamycin’s dissolution of the mTORC1 complex allows free mTOR to
associate with rictor and increases the amount of intracellular mMTORC2 which is then capable of
activating Akt. mMTORC2 mediated Akt activation could potentially reverse the effects of mTOR
inhibitors.

mTOR abnormalities in NHL: Many lymphoma subtypes possess abnormalities of the mTOR
pathway, suggesting a role in lymphomagenesis. The PI3K/Akt/mTOR axis may have
transforming capability. Wlodarski and colleagues found constitutive mTOR activation in
multiple transformed lymphoma cell lines irrespective of EBV status; they further demonstrated
that mTOR is required for cell proliferation in transformed B-cells.!” Akt overexpression leads to
an aggressive lymphoma phenotype in murine models, similar to bcl-2 overexpressing
lymphomas in the same series.'® In this study, rapamycin induced apoptosis, and the combination
of chemotherapy plus mTOR inhibition led to dramatic lymphoma regression in the Akt

11
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overexpressing but not Bcl-2 overexpressing tumors. Furthermore, eIF4E and the proto-
oncogene c-myc (frequently deregulated in lymphomas) may cooperate in promoting
lymphomagenesis since the introduction of both eIF4E and c-myc decreases the latency of
lymphoma formation in mice from16 months to 1 month'®, suggesting a joint effect. The specific
interaction between elF4E and c-myc remains to be elucidated, but it is clear that eIF4E directly
inhibits apoptosis and allows the malignant lymphomatous phenotype to be expressed. '8,
Finally, the mTOR inhibitor everolimus (RADO001) was shown to restore normal B-cell
differentiation and prevent c-MYC induced malignant transformation in Ep-myc mice as
compared to placebo.?!

Preclinical models have shown important relevance of the PI3K/Akt/mTOR pathway in mantle
cell lymphoma, follicular lymphoma, diffuse large B-cell lymphoma, and alk-positive anaplastic
large cell lymphoma. Mantle cell lymphoma has been a paradigm disease highlighting the central
role of mTOR activation in lymphomagenesis. Although an uncommon disease accounting for
approximately 5% of all lymphomas, mantle cell lymphoma is an incurable subtype with a
median survival of only 3-5 years. The t(11;14)(q13;q32) translocation and consequent cyclin D1
overexpression is a pathognomonic and pathogenetic feature of mantle cell lymphoma. Cyclin
D1 is a cap-dependent mRNA and is therefore potentially amenable to mTOR translational
control. Several groups have demonstrated that inhibition of PI3K, Akt, or mTOR results in
downregulation of cyclin D1 levels. The rapamycin analog, everolimus, downregulated mTOR
and 4EBP1 in several MCL cell lines concomitant with G1 arrest.?? Peponi and colleagues used
mTOR-specific siRNA and this was associated with downregulation of both cyclin D1 and anti-
apoptotic proteins.?* Rudelius and colleagues confirmed the central role of Akt in the
pathogenesis of MCL, particularly in the more aggressive blastoid variant, and conclude that the
extent to which MCL relies on PI3K/Akt/mTOR for survival correlates with biologic
aggressiveness.?* Inhibition of Akt signaling in all models tested led to apoptosis, concurrent
with decreased mTOR activity. Clinical trials of mTOR inhibitors in MCL are encouraging and
discussed below. Evidence for pathway activation is also observed in patient samples and cell
lines of the two most common NHL histologies: follicular lymphoma and diffuse large B-cell
lymphoma. Lesaux and colleagues compared follicular lymphoma cells to normal tonsils and
demonstrated substantially increased S6K 1 phosphorylation that was rapamycin- and
everolimus-sensitive.”> Activated mTOR was critical for follicular lymphoma survival. This is
consistent with proteomic data in which constitutive Akt activation was characteristic of
follicular lymphoma samples.?® Finally, both rapamycin and everolimus induce G1 cell cycle
arrest in diffuse large B-cell lymphoma cell lines, with both mTOR inhibitors augmenting
rituximab (anti-CD20) cytotoxicity.?” Certainly, the optimal development of mTOR inhibitors is
predicated on identifying tumors reliant on activation of mTOR and its pathway members, and
the discussion above supports lymphomas as being an appropriate tumor type in which to test
mTOR inhibitors.

2.1.2 Role of microenvironment in NHL
Although less well understood than solid tumor counterparts, it is increasingly clear that the
lymphoma microenvironment plays an important role in sustaining the malignant phenotype.
There are several entities comprising the lymphoma microenvironment, including normal and
transforming features of the germinal center, pro-angiogenic proteins, the immune response to
lymphoma cells, and the cytokine milieu. In follicular lymphoma, features of the non-malignant
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background cells have demonstrated an effect on overall survival, and targeting these cells and/or
interaction between the microenvironment and lymphoma represents a valid therapeutic
strategy.”® This is underscored by the inability to sustain ex vivo follicular lymphoma cell
populations without cytokine or stromal support.?=*! Furthermore, gene-expression profiling of
patient samples surprisingly shows that the genetic signature of the non-malignant infiltrating
immune cells, and not the gene-expression profile of FL cells themselves, determines survival.?3
Patients with a predominant monocytic or dendritic cell infiltrate had a 9.35-fold increased
relative risk of death compared to patients with a predominant T-cell infiltrate. Similarly,
increased numbers of FOXP3 positive T regulatory cells portends a good prognosis. Varying
lymphocyte subpopulations, including FOXP3+ cells, CD57+ cells, and CD8+ cells all play a
critical role in FL clinical outcome.*?>%In terms of angiogenesis, we now know that increased
microvessel density (MVD) is a poor prognostic marker in DLBCL, that increased MVD
corresponds to the activated B-cell phenotype in DLBCL, that vascularization predicts both
overall survival and transformation risk in FL, and that the intensity of VEGF-D corresponds to
increased IP1.3°38

Immunomodulatory agents, such as thalidomide and lenalidomide, have pleiotropic effects on
the lymphoma microenvironment. The two major mechanisms of action appear to involve
changing the cytokine milieu (and thus interrupting lymphoma-ME crosstalk) and inhibition of
angiogenesis. Proof of concept is provided by preliminary clinical studies showing single-agent
activity of lenalidomide in patients (see discussion below) with both relapsed indolent and
aggressive NHL, ranging from 26% to 34%.%>* The oral availability and acceptable toxicity
profile of lenalidomide makes it an attractive agent to study in combination settings.

2.2 TEMSIROLIMUS

Temsirolimus (sirolimus 42-ester with 2,2-bis(hydroxymethyl propionic-acid) is a water soluble
ester of rapamycin, currently in development by Wyeth Research (Collegeville, PA).
Temsirolimus (also called cell cycle inhibitor 779, CCI-779, Torisel™) is a prodrug of
rapamycin, and differs in structure by virtue of a semisynthetic substitution in the lactone ring.>*!
After intravenous injection, temsirolimus is rapidly converted to rapamycin. Four single agent
phase I trials and two randomized phase II trials have characterized temsirolimus
pharmacokinetics in humans. Hidalgo and colleagues tested a unique schedule of temsirolimus
administered daily for five days every other week.** This schedule was based on preclinical data
in mice demonstrating antitumor activity without permanent T-cell dysfunction, and is the sole
published temsirolimus study not utilizing a weekly schedule. The starting dose was 0.75
mg/m2/day with 20% dose escalations per cohort, and a final maximum tolerated dose of 19
mg/m2/day. A total of 63 patients with advanced solid tumors were enrolled, and
pharmacokinetic analysis demonstrated a Cmax and AUC that increased with dose in a less than
proportional manner. Temsirolimus was converted to sirolimus within 15 minutes, and had a
terminal half-life ranging form 13 to 25 hours. Although generally well-tolerated, the most
common toxicities included asthenia, mucositis, nausea, rash, thrombocytopenia, and leucopenia,
with the severity of side effects somewhat related to the dose of temsirolimus as well as the
intensity and number of prior therapies. Of interest, although some of the toxicity (i.e.
thrombocytopenia requiring dose reductions) appeared to be dose related, hints of activity were
observed at several dose levels. These findings support the use of a flat dose of temsirolimus in
future studies and highlight the limitations of toxicity-based phase I trials for many newer
agents.*?
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Two other phase 1 trials have also been completed and published in final form. The study by
Raymond and colleagues evaluated weekly temsirolimus at doses ranging from 7.5 mg/m2 to
220 mg/m2 in 24 patients with advanced solid cancers.** In the weekly dosing schedule, AUC
increased proportionally with doses up to 150 mg, but this disappeared with doses greater than
300 mg. Temsirolimus concentration declined polyexponentially, and sirolimus could be
detected within 15 minutes with a peak at 0.5 to 2 hours following drug administration. The
terminal half-life of sirolimus was 61-69 hours. The authors also evaluated BSA-based dosing
and flat dosing, and found comparable pharmacokinetic profiles, again supporting the use of flat
dosing for future studies.

As mentioned above, mantle cell lymphoma is emerging as a paradigm for mTOR inhibitor
activity in lymphoma; the pathologic expression of cyclin D1 resulting from the t(11;14)
translocation is enhanced by mTOR translational effects and provides a direct rational for testing
MTTI in this setting. The Mayo Clinic Consortium performed a pilot phase 2 study of
temsirolimus 250 mg weekly in 35 patients with relapsed mantle cell lymphoma.** This was a
poor prognosis group of patients with a median age of 70 and a median of 3 prior treatment
regimens; 54% of patients were deemed refractory to their most recent treatment regimen prior to
temsirolimus. The investigators observed an encouraging 38% overall response rate, with 1 (3%)
patient achieving a complete remission. The median duration of response was 6.9 months.
However, very few of the patients could tolerate the dose of 250 mg weekly, and all but 4
patients required substantial dose reductions, mainly due to reversible thrombocytopenia or other
cytopenias. Other adverse effects of temsirolimus include stomatitis, hyperglycemia,
hypertriglyceridemia, infection without neutropenia, and rash. Although the authors evaluated
mTOR activity via S6 phosphorylation status, they could not identify a correlation with response
in a limited sample set. Several conclusions can be drawn from this study. First, the response rate
to single agent temsirolimus is encouraging in such a heavily pretreated and elderly population
with acceptable and reversible toxicity. Second, the optimal biologic dose of temsirolimus may
be much lower than 250 mg weekly. Indeed, a parallel study in patients with renal cancer
suggests that activity can be observed with one-tenth this dose, and ongoing trials have
incorporated lower doses.

The North Central Cancer Treatment Group used the lower 25 mg flat dose, and readdressed the
issue of efficacy in relapsed MCL.* In a group of 27 evaluable patients, they demonstrated an
impressive overall response rate of 41%, although all but one was a partial response. Similar to
the higher dose, they observed a median duration of response of 6.2 months in responding
patients. The incidence of grade 3 and 4 thrombocytopenia decreased dramatically (12% and 0%,
respectively) although dose reductions were still required in over half of the patients for
unspecified reasons. Regardless, the equivalent response rate with one-tenth the original dose is
proof of principle that future studies can justifiably be based on biologic parameters and not
necessarily pharmacologic or toxicity-based features. In contrast to phase II studies suggesting
preserved efficacy with lower doses, results of an international phase III trial evaluating “high
dose” and “low dose” temsirolimus versus investigator’s choice suggests that the temsirolimus
dose may impact results. In this study, Hess and colleagues compared three treatment arms:
temsirolimus 175 mg weekly x 3 weeks followed by either 75 mg weekly (“high dose”) or 25 mg
weekly (“low dose”), and investigator’s choice of single agent therapy (i.e. gemcitabine,
fludarabine, and others). The ORR was highest for the high dose arm (22%), and only 6% and a
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surprising 2% for the low dose and investigator’s choice arms, respectively. The median duration
of response was also improved in the high dose arm (7.1 months) versus 3.2 months for the low
dose. The high dose arm met the statistical endpoint of improved PFS (4.8 months) as compared
to the control arm (1.9 months); the low dose arm had a median PFS of 3.4 months. Toxicity
appeared similar across all arms, although the high dose arm had approximately 90% of patients
with grade 3 or 4 adverse events, compared to approximately 80% in the low dose arm and 68%
in the investigator’s choice arm. It is unknown if there is a similar dose response in other
lymphoma subtypes.

Although much of the clinical interest in MTI in NHL has focused on MCL based on the
rationale stated above, The University of Chicago Phase II Consortium initiated a CTEP-
sponsored phase II study of temsirolimus in non-mantle cell lymphoma histologies, with results
presented at ASCO 2008.*® Patients were accrued into one of three cohorts: diffuse large B-cell
lymphoma (DLBCL), follicular lymphoma (FL), or other indolent lymphomas including
CLL/SLL. Data on 82 evaluable patients revealed an intent-to-treat ORR 40%, and ORR of 46%
in patients completing at least 2 cycles.*’ Efficacy was strongest in follicular lymphoma, with an
overall response rate over 50% and a median PFS of 9 months in heavily pretreated patients. Of
interest, none of the patients with small lymphocytic lymphoma/chronic lymphocytic leukemia
(1/15, 6%) met criteria for response; response rate when excluding patients with CLL/SLL was
49%, with 20% complete remission rate. Toxicities were generally mild, with metabolic changes
(hyperglycemia, hypertriglyceridemia, hypercholesterolemia) and transient myelosuppression
(thrombocytopenia) being most common. The significant single agent activity observed in this
multicenter phase II trial prompts the current trial, which aims to combine temsirolimus with
another active agent, lenalidomide, that should have complementary effects.

2.3 LENALIDOMIDE

Lenalidomide and its predecessor, thalidomide, are proprietary IMiD™ compounds of Celgene
Corporation. Thalidomide gained notoriety in the 1960s due to profound limb deformities
observed in offspring of pregnant women who used thalidomide as a sedative. A re-evaluation of
the agent several decades later showed important antiangiogenic, anti-inflammatory, and
antineoplastic effects. Lenalidomide (Revlimid®, CC-5013) is an orally available and more
potent thalidomide derivative that has a more favorable side effect profile, including lower rates
of sedation and neuropathy. Lenalidomide has both immunomodulatory and anti-angiogenic
effects, but the precise mechanism of action remains unknown. In general, its effects include
inhibition of regulatory T-cells, co-stimulation of other T-cell subsets, VEGF inhibition, Akt
inhibition, inhibition of cell cycle regulatory proteins (i.e. p21), and downregulation of a variety
of cytokines including IL-6 and TNFa. Preclinical studies have shown that lenalidomide inhibits
neovascularization, most likely via VEGF inhibition. In addition, lenalidomide decreases blood
vessel sprouting in hypoxic conditions, possibly by downregulating HIF1 o induced
angiogenesis.*® The interaction between lenalidomide and the Akt axis is particularly relevant for
the current clinical study, since Akt is upstream of mTOR and is often paradoxically activated
with mTOR inhibitor therapy. Lenalidomide has been shown to inhibit Akt phosphorylation,
allowing multiple potential “hits” to the PI3K/Akt/mTOR axis when combined with an mTOR
inhibitor.* In addition, in vitro data shows synergy between rapamycin and lenalidomide in
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multiple myeloma cell lines, forming the basis for an ongoing clinical trial in multiple
myeloma.>°

Phase I trials with lenalidomide were prompted by preclinical data suggesting anti-tumor
effects.’!>* Doses up to 50 mg daily have been evaluated in both hematologic and solid tumor
populations. Lenalidomide has less myelosuppression when a 7-day break is introduced, and the
most common schedule selected for further development is 25 mg daily on Days 1-21, followed
by a 7-day rest period. The vast majority of side effects are mild, and include rash, pruritus,
diarrhea, and fatigue. Grade 3 and 4 toxicities observed in these trials include neutropenia and
thrombocytopenia in approximately 10% of patients. Importantly, severe constipation,
neuropathy and somnolence that characterize thalidomide effects were not seen.

There are several trials investigating lenalidomide monotherapy in patients with relapsed
lymphomas. Wiernik and colleagues recently published a final analysis of lenalidomide 25 mg
daily on Days 1-21 repeated every 28 days in 49 patients with relapsed aggressive lymphomas.>
Approximately half of patients had DLBCL, with the remaining patients comprised of grade 3
follicular lymphoma, mantle cell lymphoma, and transformed follicular lymphoma. The overall
response rate was 35%, with a median duration of response 6.2 months and median PFS 4.0
months. This was a heavily pretreated population of patients, with a median of 4 prior regimens,
and 30% of patients having failed a prior autologous stem cell transplant. A subsequent
international trial of single agent lenalidomide (NHL-003) at the identical dose found an ORR of
29% in heavily pretreated DLBCL patients; accrual to this study is ongoing.>® Witzig and
colleagues reported on the same schedule of lenalidomide in patients with relapsed indolent
lymphomas;>’ again, the patient population was very heavily pretreated with 50% being
refractory to their most recent regimen and near universal prior rituximab exposure. In this study,
the ORR was 23% in all patients, and 27% in relapsed FL patients. What is interesting, however,
is that although the median PFS is 4.4 months, the median duration of response for responding
patients has not yet been reached and is greater than 16.5 months. Lenalidomide monotherapy
appears particularly active in mantle cell lymphoma, with an ORR of 53% and a median duration
of response 13.7 months.>® An ongoing international phase II trial of lenalidomide monotherapy
(NHL-003) updated findings in patients with MCL.%° The authors report an ORR of 43% in 54
elderly and heavily pretreated patients; when evaluating subsets of patients with prior bortezomib
exposure and/or stem cell transplant, the response rates were 53% and 57%, respectively. This
suggests a non-overlapping mechanism of action from other therapies, and is encouraging in this
patient population. These single agent studies as well as preclinical studies of potential synergy
have prompted an intense development agenda for lenalidomide in NHL, with many trials
currently underway.

2.4 RATIONALE

The current trial proposes to combine lenalidomide with temsirolimus in patients with relapsed
lymphomas due to a variety of observations suggesting potential additive and/or synergistic
effects. Aberrations of both the mTOR pathway and the lymphoma microenvironment contribute
to lymphomagenesis and lymphoma progression, and the current proposal aims to inhibit both of
these components. Potential points of overlap between these two agents are as follows. First, a
downstream mRNA target of mTOR is VEGF, and pre-clinical studies support the ability of
mTOR inhibitors to downregulate VEGF through indirect and direct mechanisms.%*! The
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mRNA for VEGF is under mTOR translational control. Second, lenalidomide has been shown to
inhibit Akt phosphorylation, allowing multiple “hits” to the PI3K/Akt/mTOR axis when
combined with an mTOR inhibitor.* Akt phosphorlyation can be paradoxically increased in
patients treated with mTOR inhibitors, most likely via an undesired increase in mMTORC2
formation, and Akt activation is known to mediate resistance to mTOR inhibitors. In addition,
mTORCI inhibition acting through S6 kinase phosphorylation of insulin receptor substrate 1
(IRS1) has also been shown to activate Akt.> In vitro data shows synergy between rapamycin
and lenalidomide in multiple myeloma cell lines, forming the basis for an ongoing clinical trial in
multiple myeloma.*° Finally, as discussed above, HIF 1o, which stimulates neovascularization,
can be inhibited by both mTOR inhibitors (which controls mRNA translation) and lenalidomide
(unknown mechanism).*®* Clinical trials have established single agent efficacy for both of the
agents to be tested, and a combination should be at least additive and perhaps synergistic.

Building upon The University of Chicago Phase II Consortium’s prior experience with single
agent temsirolimus, this protocol will determine the safe combined dose of lenalidomide when
added to temsirolimus in patients with relapsed lymphomas. Temsirolimus dosing will be
identical to the recently completed trial (25 mg weekly with 4 week cycles), and oral
lenalidomide will be added in a phase I dose escalation design. Once the dosing regimen has
been determined in the phase I portion of the study, a phase II component stratified by histology
will determine the efficacy of the combination in patients with follicular lymphoma and diffuse
large B-cell lymphoma. A third exploratory cohort will determine the efficacy of the
combination in other indolent relapsed lymphomas.

2.5 CORRELATIVE STUDIES BACKGROUND

N/A

3.0 PATIENT SELECTION

On-study guidelines

This clinical trial can fulfill its objectives only if patients appropriate for the trial are enrolled.
All relevant medical and other considerations should be taken into account when deciding
whether this protocol is appropriate for a particular patient. Physicians should consider the risks
and benefits of any therapy and therefore only enroll patients for whom the agents administered
are appropriate. Although they will not be considered as formal eligibility (exclusion) criteria, as
part of the decision-making process physicians should recognize that the following may increase
the risk to the patient entering this protocol:

e Serious medical illness of psychiatric condition which would prevent
compliance with treatment or informed consent.

e Medical condition such as uncontrolled infection, uncontrolled diabetes
mellitus or cardiac disease which, in the opinion of the treating physician,
would make this protocol unreasonable hazardous for the patient.

e Patients considered to be at high risk of developing DVT/PE or arterial
thromboses are to receive prophylactic aspirin or low molecular weight
heparin unless contraindicated. High risk will be defined as a history of
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DVT/PE, significant family history, performance status > 2, smoking history,
use of oral contraceptives, and concurrent use of epoetin. Patients with
diabetes mellitus or coronary artery disease are considered to be at high risk
for arterial thromboembolic events.

3.1 Eligibility Criteria

3.1.1 Histology: Bone marrow biopsies (with the exception of lymphoplasmacytic
lymphoma) as the sole means of diagnosis are not acceptable. Fine needle
aspirates are not acceptable.

3.1.1.1 Phase I: Previously treated, histologically confirmed Hodgkin and non-
Hodgkin lymphomas. The only exception to a requirement for a lymph
node biopsy is lymphoplasmacytic lymphoma, which can be diagnosed
based on morphologic evidence in the bone marrow plus the appropriate
paraprotein.
3.1.1.2 Phase II: Previously treated, histologically confirmed mature NHL
stratified by histology:
3.1.1.2.1 Group A: Diffuse large B-cell lymphoma (NOTE: all patients
with DLBCL must have germinal center vs. non-germinal
center phenotype established via immunohistochemistry—See
Appendix D)%
3.1.1.2.2  Group B: Follicular lymphoma
Group C: Lymphoma NOS (including Hodgkin lymphoma, T-NHL, marginal zone
lymphoma, lymphoplasmacytic 3.1.2 No limit to number of prior therapies.
Prior autologous transplantation is allowed.

3.1.2  Age >18 years.
3.1.3 ECOG performance status <2 (see Appendix A).

3.1.4 Patients must have normal organ and marrow function as defined below:

- absolute neutrophil count >1000/ul

- platelets >75,000/ul

- total bilirubin <1.5 X ULN (unless due to Gilbert’s)

- AST(SGOT)/ALT(SGPT) <2.5 X ULN

- creatinine clearance >60 mL/min as determined by calculated
Cockcroft-Gault equation.

- Fasting serum cholesterol <350 mg/dL

- Fasting serum triglycerides <2.5 X ULN

3.1.5 All patients are required to have measurable disease. Non-measurable disease
alone is not acceptable. Any tumor mass > 1 cm is acceptable.
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Lesions that are considered non-measurable include the following:

e Bone lesions (lesions if present should be noted)

e Ascites

e Pleural/pericardial effusion

e Lymphangitis cutis/pulmonis

e Bone marrow (involvement by lymphoma should be noted)

e For Waldenstrom’s macroglobulinemia, Measurable disease is defined
as at least one lesion with a single diameter of greater than 2 cm by
computed tomography or bone marrow involvement with greater than
10% malignant cells and quantitative monoclonal protein (IgM, IgG,
IgA) greater than 1,000 mg/dL.

3.1.6  Females of childbearing potential (FCBP) must have a negative serum or
urine pregnancy test with a sensitivity of at least 25 mIU/mL within 10 — 14 days
and again within 24 hours prior to starting Cycle 1 of lenalidomide. Further, they
must either commit to continued abstinence from heterosexual intercourse or
begin TWO acceptable methods of birth control: one highly effective method and
one additional effective method AT THE SAME TIME, at least 28 days before
starting lenalidomide. FCBP must also agree to ongoing pregnancy testing. Men
must agree to use a latex condom during sexual contact with a FCBP, even if they
have had a successful vasectomy. A FCBP is a sexually mature woman who: 1)
has not undergone a hysterectomy or bilateral oophorectomy; or 2) has not been
naturally postmenopausal for at least 24 consecutive months (i.e., has had menses
at any time in the preceding 24 consecutive months). All patients must be
counseled at a minimum of every 28 days about pregnancy precautions and risks
of fetal exposure. (See Appendix I: Risks of Fetal Exposure, Pregnancy Testing
Guidelines and Acceptable Birth Control Methods, and also Appendix J:
Education and Counseling Guidance Document).

3.1.7 Ability to understand and the willingness to sign a written informed
consent document.

3.1.8 Patients who are HIV positive are allowed to participate BUT must meet the
following criteria (see also Appendix D):
3.1.8.1 No AIDS-defining illness, AND
(see http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5710a2.htm)
3.1.8.2 CD4 count > 400 cells/mm3, AND
3.1.8.3 No anti-retroviral therapy (including HAART) within 7 days of starting
protocol therapy, AND
3.1.8.4 Patient may not take concurrent anti-retroviral therapy (including
HAART) while on protocol (See also Section 10)
3.1.8.5 NOTE: It is not generally recommended to suspend anti-retroviral
therapy (including HAART). The medical team enrolling a patient
who suspends anti-retroviral therapy for the purpose of study
participation must have a documented note reviewing the potential
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risks/benefits with the patient in the medical chart

3.2 Exclusion Criteria

3.2.1

322

3.23

324

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

Patients who have had chemotherapy or radiotherapy within 4 weeks (6
weeks for nitrosoureas or mitomycin C) prior to entering the study or
those who have not recovered from adverse events due to agents
administered more than 4 weeks earlier.

Patients who are receiving any other investigational agents.

Patients with known brain metastases should be excluded from this
clinical trial because of their poor prognosis and because they often
develop progressive neurologic dysfunction that would confound the
evaluation of neurologic and other adverse events.

History of allergic reactions attributed to compounds of similar chemical
or biologic composition to temsirolimus or lenalidomide used in study.

Because of the high potential for drug-drug interaction, patients requiring
active anti-retroviral therapy for HIV are excluded.

No “currently active” second malignancy, other than non-melanoma skin
cancers. Patients are not considered to have a “currently active” second
malignancy if they have completed anti-cancer therapy and are considered
by their physicians to be at less than 30% risk of relapse.

No history (within 3 months of study entry) of DVT/PE. Patients with a distant history
(greater than 3 months before study entry) of DVT/PE are eligible, but should receive
prophylactic aspirin or low molecular weight heparin.

Uncontrolled intercurrent illness including, but not limited to, ongoing or
active infection, symptomatic congestive heart failure, unstable angina
pectoris, cardiac arrhythmia, or psychiatric illness/social situations that
would limit compliance with study requirements.

Patients with relapsed/refractory DLBCL or HL who are eligible and
willing to undergo potentially curative stem cell transplant.

Patients with CLL/SLL are excluded.
No corticosteroids within 14 days prior to study, except for maintenance
therapy for a non-malignant disease. Maintenance therapy dose may not

exceed 10 mg/day prednisone or equivalent. Any patient on steroid
therapy must receive thromboembolic prophylaxis.
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3.3 Inclusion of Women and Minorities

Both men and women and members of all ethnic groups are eligible for this trial. Based
on the nature of our study population at the University of Chicago and the Phase II
Consortium, we expect at least 50% of our enrollment to be women and 30% to be non-

white.
study.

Accrual Targets

4.0 REGISTRATION PROCEDURES

4.1 General Guidelines

Ethnic Category Sex/Gender
Females Males Total
Hispanic or Latino 38 37 75
Not Hispanic or Latino 37 38 75
Ethnic Category: Total of all subjects | 75 (A1) |+| 75 (B1) 150 (C1)
Racial Category
American Indian or Alaskan Native 5 +H 5 10
Asian 5 + 5 10
Black or African American 10 + 10 20
Native Hawaiian or other Pacific 5 +H 5 10
Islander
White 50 + 50 100
Racial Category: Total of all subjects | 75 (A2) |+| 75 (B2) 150 (C2)
(Al =A2) (B1=B2) (C1=C2)

All patients must be registered on study centrally with the University of Chicago Study

Coordinator/ Registrar (see face page) via email and phone: Phasel[ICRA@bsd.uchicago.edu, (773)

834-5368 at least 7 days prior to the commencement of treatment to allow for sufficient time for

supplies to arrive from the PMB. Confirm all the selection criteria listed in Section 3.0 are met and

then call the appropriate study coordinator/registrar (contact info above or see face page) with the

following information:

e Provider of information
Study # and Institution
Treating Physician

Patient name and hospital ID number
Patient's zip code of residence
Date of signed informed consent
Race, gender, date of birth of patient
Diagnosis and date of initial diagnosis
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The UC Registrar/Study Coordinator will issue a confirmation of registration as follows: The
research nurse or data manager at the participating site will initiate contact with the UC
Registrar/Study Coordinator to verify eligibility. To complete the registration process, the study
coordinator/registrar will

e assign a patient study number

e register the patient on the study

e assign the patient a dose

e fax or e-mail the patient study number and dose to the participating site

e call the research nurse or data manager at the participating site and verbally confirm

registration.

Following registration, patients should begin protocol treatment within 7-days. Issues that would
cause treatment delays should be discussed with the Principal Investigator. If a patient does not
receive protocol therapy following registration, the patient’s registration on the study may be
canceled. The Study Coordinator should be notified of cancellations as soon as possible.

Except in very unusual circumstances, each participating institution will order DCTD-supplied
agents directly from CTEP. Agents may be ordered by a participating site only after the initial
IRB approval for the site has been forwarded by the Coordinating Center to the CTEP PIO
(PIO@ctep.nci.nih.gov) except for group studies.

Each site must have two trained counselors available for counseling all patients receiving
lenalidomide supplied by the Division of Cancer Treatment and Diagnosis. Trained counselors
must complete training using the online program provided free by Celgene, the Lenalidomide
Counseling Program (LCP). Registration for LCP is done by completing the form found in
Appendix L and following the directions provided in the email notification. After the training is
complete, the counselors must generate a training certificate and provide it to the University of
coordinating office/PMB) for documentation. Sites may not order lenalidomide until documentation
for two trained counselors is provided to the appropriate office.

4.2 Registration Process

Registration
Submit the Phase II Consortium Affiliate Clinical Trial Patient Registration Form and all

source documentation for the protocol required eligibility criteria and pre-study procedures.

Weekly
Submit the Phase II Consortium Affiliate Clinical Trial Patient Weekly Treatment Summary

Form with supporting source documentation by noon on Friday of each week, for review at the
weekly Phase II Conference. All other source documentation for protocol required procedures
should be submitted within a week after it is created or modified.

Evaluations

At each response evaluation as specified in the protocol, submit supporting source
documentation for the response.
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Off-study
Submit the Phase II Consortium Affiliate Clinical Trial Patient Off Treatment Form with

appropriate source documentation.

Follow-up
Submit the Phase II Consortium Affiliate Clinical Trial Patient Follow-Up Form with

appropriate source documentation.
Please contact the study coordinator for the appropriate CRF’s for this study.

All required forms and source documentation should either be faxed to
(773) 702-4889 or mailed to: Phase II Program Data Managers
5841 S. Maryland Avenue MC 2115 Chicago, IL 60637

Data Safety and Monitoring will occur at the weekly University of Chicago Phase II Consortium
meetings, which are lead by senior level medical oncologists. At each meeting, all active Phase
IT Consortium studies will be reviewed for safety and progress toward completion. Toxicities and
adverse events will be reviewed at each meeting and a Data Safety and Monitoring form will be
filled out for each protocol and signed by either the principal investigator, the Chairman of the
Phase II Consortium or by his designate if the chairman is not available.

5.0 TREATMENT PLAN
Agent Administration (Phase I portion is completed)
5.1 Agent Administration

Treatment will be administered on an outpatient basis. Reported adverse events and potential
risks for temsirolimus and lenalidomide are described in Section 6. Appropriate dose
modifications for temsirolimus and lenalidomide are described in Section 5. No investigational
or commercial agents or therapies other than those described below may be administered with
the intent to treat the patient's malignancy.

Dose Escalation Schedule

Dose*
Dose Level Temsirolimus Lenalidomide
(flat dose in mg) | (flat dose in mg)
Level -2 15 mg 10 mg
Level -1 25 mg 10 mg
Level 1 25 mg 15 mg
Level 2 25 mg 20 mg
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H Level 3 | 25 mg | 25 mg | ]

5.1.1 Temsirolimus

Treatment will be administered on an outpatient basis. Reported adverse events and potential
risks are described in Section 6. Appropriate dose modifications for CCI-779 are described in
Section 5. No investigational or commercial agents or therapies other than those described
below may be administered with the intent to treat the patient’s malignancy.

Patients will receive 25 mg of CCI-779 administered over 30 minutes IV weekly continuously
(i.e. without interruption between cycles). For the purposes of evaluation, a cycle will be defined
as 4 weeks (28 days). It is expected that CCI-779 administration will continue on the same day
of the week throughout the treatment period. However, it may be given up to 2 days early or late
due to holiday or scheduling reasons. Missed doses should not be made up.

Because of the idiosyncratic hypersensitivity reactions, patients receiving IV CCI-779 should be
premedicated with diphenhydramine 25 — 50 mg IV (or a similar antihistamine) approximately
30 minutes before the start of the CCI-779 infusion.

CCI-779 will be administered over approximately 30 minutes as an IV infusion, via an automatic
dispensing pump (e.g. IMED, Harvard, Travenol), using non-polyvinyl chloride (PVC) tubing
with the appropriate filter. See section 6.0 (Incompatibilities subsection) for list of appropriate
tubings and filters.

5.1.2 Lenalidomide

Lenalidomide is administered orally once daily for 21 days every 28 days. Clinical studies have
shown that administering lenalidomide with food intake appears to delay absorption to some
degree, although the extent of absorption is not altered. Lenalidomide can be taken with or
without food. Patients will be requested to maintain a medication calendar recording the dates
and times of each dose of lenalidomide. A copy of the medication diary/calendar has been
included as Appendix C to the protocol.

Lenalidomide capsules should be swallowed whole, and should not be broken, chewed, or
opened. If a dose of lenalidomide is missed, it should be taken as soon as possible on the same
day. If a dose of lenalidomide is missed for the entire day, it should NOT be made up. Patients
who take more than the prescribed dose of lenalidomide should be instructed to seek emergency
medical care if needed and contact study staff immediately.

5.2 Definition of Dose-Limiting Toxicity (Phase I Portion Completed)

DLT evaluation for purposes of dose escalation will occur at the end of cycle 1, although toxicity
data will continue to be collected for the duration of treatment. There will be no intra-patient
dose escalation. The definition of DLT will be as follows:
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e any grade 3 or 4 non-hematologic toxicity with the exception of the following:

o grade 3 or 4 hypokalemia and/or hypomagnesemia that responds to oral or
IV repletion. Persistent grade 3 or 4 hypokalemia and/or hypomagnesemia
that does not respond to oral or IV repletion after 2 weeks will lead to a
reduction by one dose level.

o Grade 3 or 4 hypertriglyceredemia, hypercholesterolemia, and/or
hyperglycemia that responds to appropriate diet and/or medical
intervention. Persistent grade 3 or 4 hypertriglyceridemia,
hypercholesterolemia, and/or hyperglycemia that does not respond to
appropriate diet and/or medical intervention after 2 weeks will lead to a
reduction by one dose level.

o Grade 3 or 4 nausea, vomiting, diarrhea without optimal intervention

e grade 4 thrombocytopenia lasting greater than 7 days OR associated with
clinically significant bleeding OR requiring > 1 platelet transfusion in one week

e ANC <500/uL lasting greater than 7 days despite the use of growth factors

e Any thromboembolic event (irrespective of prophylaxis)

Management and dose modifications associated with the above adverse events for the
phase II portion of the trial are outlined in Section 5. Management and dose
modifications for the phase I portion of the trial are in Section 4.2.1.

Dose escalation for the phase I portion of the trial will proceed according to a “3+3”
design (see section 11). Dose-limiting toxicity (DLT) is defined above.

5.2.1 Dose modifications for the phase I portion of the trial. For purposes of dose
escalation, DLT evaluation will occur at the end of Cycle 1, but toxicity information will
continue to be collected for the duration of treatment. For patients on the phase I portion of
the trial, treatment modifications are as follows:

Neutropenia

* For > grade 3 neutropenia on day 1 of a cycle, hold both temsirolimus and
lenalidomide, and monitor CBC weekly. Resume therapy at next lower dose
level when neutropenia resolves to < grade 2. Hence, for neutropenia occurring
on day 1 of a cycle, the cycle may be delayed.

* For > grade 3 neutropenia during a cycle, hold both temsirolimus and
lenalidomide. and monitor CBC weekly. Resume therapy at next lower dose
level when neutropenia resolves to < grade 2.

oIf treatment is delayed for more than 6 weeks, discontinue all protocol therapy
and remove patient from study.

Thrombocytopenia
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Anemia

For > grade 3 thrombocytopenia on day 1 of a cycle, hold both temsirolimus
and lenalidomide and monitor CBC weekly. Resume therapy at the next lower
dose level for the next cycle when thrombocytopenia resolves to < grade 2.

For > grade 3 thrombocytopenia during a cycle, hold both temsirolimus and
lenalidomide for remainder of the cycle. Resume therapy at the next lower dose
level for the next cycle, provided thrombocytopenia has resolved to
< grade 2.

If treatment is delayed for more than 6 weeks, discontinue all protocol therapy
and and remove patient from study.

In the instance of drug-related anemia based on hemoglobin on day 1 that has
worsened by one or more grade levels from previous cycle, reduce
temsirolimus and lenalidomide by one dose level.

In the instance of drug-related grade 4 hemoglobin at any time during a cycle,
discontinue temsirolimus and lenalidomide.

Epoetin may be used to treat drug-related anemia. If epoetin is used, patients
should receive either prophylactic aspirin or low molecular weight heparin
unless contraindicated.

Dermatologic Toxicity

In the instance of any grade desquamating rash, lenalidomide must be stopped. In the
instance of grade 3 non-desquamating rash, the rash must resolve to grade 1 or less
prior to restarting lenalidomide. Lenalidomide should be restarted Smg less than prior

dose.

Other Non-Hematologic Toxicity

In the instance of grade 3 other non-hematologic toxicity, hold protocol therapy, notify
the Principal Investigator, and monitor toxicity at least weekly. If toxicity resolves to <
grade 2, then resume therapy at next lower dose level with the following exceptions:

Grade 3 non-desquamating rash must resolve to grade 1 prior to restarting
lenalidomide.

Grade 3 neuropathy must resolve to grade 1 prior to restarting
lenalidomide.

Grade 3 or 4 hypokalemia and/or hypomagnesemia can be pre-emptively
treated with oral or IV repletion. Persistent grade 3 or 4 hypokalemia
and/or hypomagnesemia that does not respond to oral or IV repletion after
2 weeks will lead to a reduction by one dose level.

Grade 3 or 4 hypertriglyceredemia, hypercholesterolemia, and/or
hyperglycemia can be pre-emptively treated with appropriate diet and/or
medical intervention. Persistent grade 3 or 4 hypertriglyceridemia,
hypercholesterolemia, and/or hyperglycemia that does not respond to
appropriate diet and/or medical intervention after 2 weeks will lead to a
reduction by one dose level.
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In the instance of grade 4 other non-hematologic toxicity, remove patient from
protocol therapy.

If a patient’s creatinine clearance (CrCl) decreases to 30-59 cc/min, the dose of
lenalidomide should be decreased by one dose level.

Venous or Arterial Thrombosis

See Appendix D. Patients who develop signs or symptoms suggestive of thrombosis
should be evaluated and treated as clinically indicated. Lenalidomide should be held
for patients with grade 3 thrombosis or asymptomatic pulmonary embolism.
Lenalidomide may resume when patient is adequately anticoagulated. Patients with
recurrent thrombosis despite adequate anticoagulation should be removed from
protocol therapy. For grade 4 thrombosis or symptomatic pulmonary embolism,
discontinue protocol therapy. If lenalidomide is held for thrombosis, continue
temsirolimus.

Abnormal Menstruation or Pregnancy Test

If a female misses a period, or for abnormal menstrual bleeding or abnormal
pregnancy test, obtain a pregnancy test and counseling as appropriate. Hold all
protocol therapy until pregnancy is ruled out. Discontinue protocol therapy if
pregnancy test is positive.

5.3 Supportive Care Guidelines

Temsirolimus-specific guidelines

Because of the idiosyncratic hypersensitivity reactions, subjects receiving IV temsirolimus
should be premedicated with diphenhydramine 25 — 50 mg IV (or a similar antihistamine)
approximately 30 minutes before the start of the temsirolimus infusion. If the subject begins to
develop a hypersensitivity reaction despite pretreatment with diphenhydramine, the infusion
should be stopped for at least 30 — 60 minutes, depending upon the severity of the reaction. The
infusion may be resumed by administering a histamine H»-receptor antagonist approximately 30
minutes before restarting the CCI-779 infusion. Famotidine 20 mg IV or ranitidine 50 mg IV are
recommended rather than cimetidine, because of the lack of likely metabolic/pharmacologic
interactions with the former drugs. The rate of the CCI-779 infusion may also be slowed from
30 minutes to over an hour. All subjects should be monitored while receiving the CCI-779
infusion and emergency medical equipment and health care personnel must be readily available
to respond to hypersensitivity reactions or other medical emergencies.

Although drug interaction studies have not been reported, a potential drug interaction
involving CCI-779 and warfarin/Coumadin™ (with an increase in INR) was reported.
Patients on warfarin should have PT/INR monitored frequently after starting and
discontinuing CCI-779 to determine whether the warfarin dose needs to be adjusted.

Lenalidomide-specific guidelines

Patients considered to be at high risk of developing DVT/PE or arterial thromboses are to receive
either prophylactic aspirin or low molecular weight heparin unless contraindicated (See
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Appendix D). High risk will be defined as a history of DVT/PE, significant family history,
performance status > 2, smoking history, use of oral contraceptives, chronic steroid use, and
concurrent use of epoetin. Patients with diabetes mellitus or coronary artery disease are
considered to be at high risk for arterial thromboembolic events.

Other supportive care (including growth factor use)

Treatment with hormones used as chemotherapy or other chemotherapeutic agents may not be
administered except for steroids given for adrenal failure; hormones administered for non-
disease related conditions (e.g., insulin for diabetes; birth control pills). The use of
dexamethasone and other steroidal antiemetics is prohibited. Routine supportive measures for
cancer patients such as erythropoietin, analgesics, blood transfusions, antibiotics,
bisphosphonates, hematopoetic colony stimulating factors for treatment of cytopenias are
permitted as per ASCO guidelines but must be clearly documented. Due to the weekly schedule
of administration, the use of pegfilgrastim will not be allowed.

5.4 Duration of Therapy

In the absence of treatment delays due to adverse event(s), treatment may continue for 52 or until
one of the following criteria applies:

o Disease progression,

o Intercurrent illness that prevents further administration of treatment,

o Unacceptable adverse event(s),

o Patient decides to withdraw from the study, or

« General or specific changes in the patient's condition render the patient unacceptable
for further treatment in the judgment of the investigator.

» The patient becomes eligible for an autologous or allogeneic stem cell transplant

5.5 Duration of Follow Up

Patients will be followed for one year after removal from study or until death, whichever occurs
first. Patients removed from study for unacceptable adverse event(s) will be followed until
resolution or stabilization of the adverse event.

5.6 Criteria for Removal from Study

Patients will be removed from study when any of the criteria listed in Section 5.4 applies. The
reason for study removal and the date the patient was removed must be documented in the Case
Report Form.

6.0 DOSING DELAYS/DOSE MODIFICATIONS FOR PHASE II PORTION
Dose Levels for the phase I portion of the study are as per the Section 5.0. During the phase
II portion of the trial, dose delays/modifications are per the table below. Once the dose of an

agent has been reduced, no dose re-escalation is permitted. If a scheduled dose is delayed for
more than 6 weeks due to treatment-related toxicity, remove the patient from protocol
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therapy. No dose reductions below Dose Level -3 are permitted. A missed dose should not be
made up, so that cycle lengths are always 28 days irrespective of the number of doses
delivered in that cycle. NOTE: Dose delays/dose reductions for the phase II portion of the
study will be re-evaluated at the conclusion of the phase I portion of the study, and the
following section is subject to revision.

Temsirolimus (T)/Lenalidomide (L) Dose Levels for Phase II Portion Only

INDUCTION THERAPY

Starting Dose 25mg IV weekly, repeated every 28 days

20mg PO daily on Days 1-21, repeated every 28 days
Dose Level —1 25mg IV weekly, repeated every 28 days
15mg PO daily on Days 1-21, repeated every 28 days
Dose Level -2 20mg IV weekly, repeated every 28 days
15mg PO daily on Days 1-21, repeated every 28 days

Dose Level -3 20mg IV weekly, repeated every 28 days

10mg PO daily on Days 1-21, repeated every 28 days

6.1 Hematologic toxicity

6.1.1 Neutropenia and thrombocytopenia

Observation Action Comments
Neutropenia > gr 3 e Hold both agents Monitor CBC

e Resume therapy at weekly.
same dose level once
neutropenia resolves to Consider use of
< grade 2 growth factor

e Ifrecurs, reduce by one support.
dose level.

e Ifrecurs again, reduce If treatment is
by one additional dose delayed by more
level. than 6 weeks due

e Ifrecurs again, discuss to treatment-
with PI related toxicity,

remove patient
from study
Thrombocytopenia > e Hold both agents Monitor CBC
gr3 e Resume therapy at weekly.
same dose level once
neutropenia resolves to If treatment is
< grade 2 delayed by more

e Ifrecurs, reduce by one than 6 weeks due

dose level. to treatment-

29



NCI Protocol #:8309
Version Date: 6/8/2016

e Ifrecurs again, reduce related toxicity,
by one additional dose remove patient
level. from study

e Ifrecurs again, discuss
with PI

6.1.2 Anemia

* In the instance of drug-related anemia based on hemoglobin on day 1 that has
worsened by one or more grade levels from previous cycle, reduce
temsirolimus and lenalidomide by one dose level.

* In the instance of drug-related grade 4 hemoglobin at any time during a cycle,
discontinue temsirolimus and lenalidomide.

* Epoetin may be used to treat drug-related anemia. If epoetin is used, patients
should receive either prophylactic aspirin or low molecular weight heparin
unless contraindicated.

6.1.3-DERMATOLOGIC TOXICITY

In the instance of any grade desquamating rash, lenalidomide must be stopped. In the
instance of grade 3 non-desquamating rash, the rash must resolve to grade 1 or less
prior to restarting lenalidomide. Lenalidomide should be restarted S5Smg less than prior

dose.
6.1.4-Other Non-Hematologic Toxicity
Observation Action Comments

AE resolves promptly Maintain dose level
with supportive care
Grade 3 or higher non- e Hold both agents Monitor CBC and
hematologic AE (except e Resume therapy at CMP weekly.
for those listed below) same dose level once
related to AE resolves to < grade If treatment is
temsirolimus or 2 delayed by more
lenalidomide that does not e Ifrecurs, reduce by one than 6 weeks due
resolve to grade 2 or dose level. to treatment-
below despite maximum e If recurs again, reduce related toxicity,
supportive care by one additional dose remove patient

level. from study

e Ifrecurs again, discuss

with PI
Grade 3 or 4 non- e Hold lenalidomide
desquamating rash e Resume lenalidomide

at Smg less than prior

dose once rash is <

grade 1
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If recurs, discuss with
PI

Grade 3 or 4 neuropathy .

Hold lenalidomide
Resume lenalidomide
at Smg less than prior
dose once neuropathy
is < grade 1

Provide optimal
supportive care

If treatment is
delayed by more
than 6 weeks due
to treatment-
related toxicity,
remove patient
from study

Grade 3 or 4 hypokalemia, o
hypomagnesemia,
hypertriglyceridemia, o
hypercholesterolemia,
and/or hyperglycemia

Provide optimal
supportive care

If AE does not resolve
after 2 weeks of
optimal intervention,
reduce by one dose
level.

If AE recurs, reduce by
one additional dose
level

If AE recurs, discuss
with PI

Decrease in CrCl to 30-59 °
cc/min

Decrease